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Dogs as Sentinels

 People and dogs susceptible to infection with and disease 

from many of the same tick-borne pathogens

 Due to lifestyle and tick exposure, dogs likely to be 

infected

 Testing dogs for tick-borne infections common in veterinary 

medicine

 Canine infections can serve as bellwether for infection risk 

in people



Ticks on dogs

 intense infestations common in absence of control

 readily mitigated by routine acaricide use and 

habitat/lifestyle management



Canine testing

 Routine, annual testing of dogs for Dirofilaria

immitis

 often coupled with testing for antibodies to Ehrlichia, 

Anaplasma, Borrelia burgdorferi

also test when suspect clinical disease



Canine tick-borne disease agents in the United States

Lyme disease/Lyme borreliosis

Borrelia burgdorferi

Ehrlichiosis/Anaplasmosis

Ehrlichia canis, Ehrlichia ewingii, Ehrlichia chaffeensis

Anaplasma phagocytophilum, Anaplasma platys

Rocky Mountain spotted fever

Rickettsia rickettsii

Babesiosis

Babesia canis, Babesia gibsoni

Canine hepatozoonosis

Hepatozoon americanum

Hepatozoon canis



Canine tick-borne disease agents in the United States

Lyme disease/Lyme borreliosis

Borrelia burgdorferi

Ehrlichiosis/Anaplasmosis

Ehrlichia canis, Ehrlichia ewingii, Ehrlichia chaffeensis

Anaplasma phagocytophilum, Anaplasma platys

Rocky Mountain spotted fever

Rickettsia rickettsii

Babesiosis

Babesia canis, Babesia gibsoni

Canine hepatozoonosis

Hepatozoon americanum

Hepatozoon canis



Expanding range of tick species

 introduction of new species

 spread of existing species into new areas

 habitat modification

 biogeographical changes

 change in hydrology

 increasing reservoir host population

 white-tailed deer

 other wildlife

 cultural factors

 decreased environmental pesticide application

 wetland restoration

 increased human contact with natural areas (recreation, occupation)



Dense tick populations



Lyme borreliosis



Lyme borreliosis

 infection common in dogs and people in endemic areas

 differ in presentation, severity, treatment

 canine vaccines widely available and used

 preferred diagnostic test in dogs = C6 assay

 qualitative and quantitative assays available



Reliance on C6-based assay

 widely available point-of-care test

 exquisite specificity

 not vaccinated dogs

 not other Borrelia spp. in North America

 avoid interpretation issues in traditional two-tier approach

 dogs seropositive when develop clinical disease

 follow with quantitative C6 ELISA

 track response to treatment



Testing in human medicine

 two-tier still widely practiced and endorsed

 whole cell ELISA or IFA Western blot

 interpretation can be problematic



National prevalence survey

 IDEXX fax-back program

 generated data from > 3M dogs

 tick-borne disease data on ~ 1.5M dogs

 analyze for geographic and temporal trends in 
heartworm infection and tick-borne diseases

 Identify foci where active transmission is occurring

West

Southeast

Midwest Northeast



Borrelia burgdorferi in dogs

Results of serologic 

testing of ~ 1.5 M dogs, 

2001-2008.

Bowman DD, Little SE, Lorentzen L, et al.  2009.  Prevalence of vector-borne diseases in 

dogs in the United States:  analysis of a comprehensive national database.  Veterinary 

Parasitology.  160:138-48.



Results of mapping

 confirms focal geographic distribution patterns

 endemic and hyperendemic areas

 documents areas where autochthonous transmission 

occurs

 recent expansions

 opportunity to understand areas with unexpected 

results

 translocation of dogs from endemic areas



Translocation of positive dogs

 positive dogs in non-endemic areas:  

travel history



Regional averages

Bb Ec Ap Bb/Ap

NE 11.6% 0.3% 5.5% 1.4%

MW 4.0% 0.4% 6.7% 2.0%

S 1.0% 1.3% 0.5% 0.1%

W 1.4% 0.6% 4.5% 0.8%

National 

Average

5.0% 0.6% 4.7% 1.3%



Regional maxima

Bb

NE 47.4%

MW 60.9%

S 59.3%

W 9.3%

National 

Average

5.0%



Hyperendemic foci of infection

 Identifying areas of high infection within relatively 

lower endemic areas

 suggests intense focus of transmission occurring

 Pronounced differences between adjacent urban and 

exurban areas

 Important implications for veterinary and human 

health 



Borrelia burgdorferi in dogs

Results of serologic 

testing of ~ 1.5 M dogs, 

2001-2008.

Low
Medium
High



Change in distribution over time

2001-2004

2005-2008



Change always comes bearing gifts.   

Price Pritchett
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Results of serologic 
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Bowman DD, Little SE, Lorentzen L, et al.  2009.  Prevalence of vector-borne diseases in 

dogs in the United States:  analysis of a comprehensive national database.  Veterinary 

Parasitology.  160:138-48.



National prevalence: 0.6%

Ehrlichia in dogs

Bowman DD, Little SE, Lorentzen L, et al.  2009.  Prevalence of vector-borne diseases in 

dogs in the United States:  analysis of a comprehensive national database.  Veterinary 

Parasitology.  160:138-48.

Results of serologic 

testing of ~ 1.5 M dogs, 

2001-2008.



Ehrlichia in dogs

Low

Medium

High

Ehrlichia

National prevalence: 0.6%

Results of serologic 

testing of ~ 1.5 M dogs, 

2001-2008.



Novel Ehrlichia sp. 
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Borrelia burgdorferi in CO?



Conclusions

 Ticks transmit a wide array of pathogens that infect both 
people and dogs

 Prevention strategies, diagnostic approaches, treatment 
recommendations, and clinical outcomes differ between humans 
and dogs, and veterinarians, physicians, and pet owners should 
be aware of the significant differences

 Future research, such as monitoring exposure rates in dogs, 
should facilitate greater understanding of these infections in 
both dogs and people

 It is not necessary to change.  Survival is not mandatory.    
W. Edwards Deming
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